Bacteriorhodopsin in liposomes. I. A description using irreversible thermodynamics.
A comprehensive description of light-induced ion transport in bacteriorhodopsin liposomes is presented. Linear irreversible thermodynamics and the chemiosmotic theory serve as theoretical bases for the formulation of a limited number of fundamental equations. In these equations mechanistic parameters characterize the dependence of ion movement and flux through the photochemical cycle of bacteriorhodopsin on electrochemical potential differences and a so-called light affinity. By making appropriate steady-state assummptions and carrying out mathematical reduction experimentally testable expressions, still containing the mechanistic parameters, are obtained. In the accompanying article rigid trials to falsify these expressions are shown to be unsuccessful.